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Summary
Introduction:  The  understanding  and  treatment  of  saddle  nose  have  always  been  a  surgical  chal-
lenge. The  authors  propose  a  three-stage  classiﬁcation  of  this  deformity  as  well  as  a  treatment
strategy  adapted  to  each  case.
Materials  and  methods:  A  retrospective  study  was  carried  out  on  25  patients  with  saddle  nose.
After deﬁning  the  three  stages  of  saddle  nose:  minimal,  moderate  and  major,  the  authors
describe the  treatment  protocol  adopted  for  each  stage.
Results:  This  series  comprised  3  cases  of  minimal  saddle  nose,  17  cases  of  moderate  saddle  nose
and 5  cases  of  major  saddle  nose.  Minimal  saddle  nose  was  treated  by  extracorporeal  rhino-
plasty, an  inverted  U-shaped  conchal  graft  was  used  to  treat  moderate  saddle  nose,  and  costal
cartilage  was  used  to  reconstruct  major  saddle  nose.  Surgical  approaches  varied  according  to
the technique  adopted.  Surgical  revision  was  never  required.
Conclusion:  Saddle  nose  is  a  classical  condition  in  facial  reconstructive  surgery.  The  proposed
treatment  strategy  is  based  on  detailed  analysis  of  the  clinical  signs,  resulting  in  a  graduated
solution adapted  to  each  clinical  case  according  to  the  severity  of  the  deformity.
© 2013  Elsevier  Masson  SAS.  All  rights  reserved.
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The  therapeutic  management  of  saddle  nose  has  always
been  a  surgical  challenge.  This  deformity  corresponds  to
loss  of  projection  of  the  cartilaginous  and/or  bony  struc-
ture  of  the  dorsum  of  the  nose,  which  has  aesthetic  as
well  as  functional  repercussions.  The  causes  of  saddle  nose
have  changed  over  the  years:  infectious  and  toxic  causes
have  become  less  frequent,  while  trauma  and  primary  or
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http://dx.doi.org/10.1016/j.anorl.2013.01.006econdary  reduction  rhinoplasties  now  represent  the  main
auses  of  these  deformities.
The  purpose  of  this  study  is  to  propose  a  precise  clas-
iﬁcation  of  the  various  stages  of  saddle  nose  and  the
herapeutic  management  adapted  to  each  situation.
aterial and methods
atientshis  retrospective  study  was  based  on  25  cases  operated
etween  January  2004  and  January  2011  in  the  depart-
ent  of  otorhinolaryngology  and  head  and  neck  surgery  of
served.
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douard-Herriot  hospital  in  Lyon.  Demographic  data  were
ollected:  the  patients’  age  and  gender  and  the  cause  of
addle  nose  in  each  case.  A  precise  morphological  analysis
as  performed  in  each  patient  to  deﬁne  the  stage  of  sad-
le  nose  and  to  propose  the  most  appropriate  management.
he  surgical  technique  and  surgical  approach  and  the  need
or  surgical  revision  were  therefore  recorded  for  each  case.
he  minimum  follow-up  for  each  patient  was  one  year.
lassiﬁcation
efore  describing  the  treatment  protocol,  it  is  important
o  deﬁne  the  various  stages  of  saddle  nose  as  well  as  their
natomical  characteristics.  We  have  used  a  3-stage  classiﬁ-
ation.
tage  1:  minimal  saddle  nose
inimal  saddle  nose  corresponds  to  a  depression  above  the
upratip  of  the  nose  due  to  loss  of  septal  support  associated
ith  slight  retraction  of  the  base  of  the  columella,  while  tip
rojection  and  rotation  are  not  affected  (Fig.  1).
tage  2:  moderate  saddle  nose
oderate  saddle  nose  corresponds  to  more  marked  recession
f  the  dorsum,  but  not  exceeding  5  mm.  It  induces  loss  of
eptal  support  that  can  affect  its  anatomical  relations  with
he  triangular  cartilages,  the  tip  or  even  the  columella.  The
ose  has  a  ﬂattened  appearance  on  all  views.  Decreased  pro-
ection  and/or  cephalic  rotation  of  the  tip  may  be  observed
t  this  stage  and  will  need  to  be  taken  into  account  (Fig.  2).
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Figure  1  Frontal  and  lateral  views  of  a
Figure  2  Frontal  and  lateral  views  of  aigure  3  Lateral  view  of  a  patient  with  major  saddle  nose.
tage  3:  major  saddle  nose
ajor  saddle  nose  corresponds  to  a  marked  lack  of  bony  and
artilaginous  support.  The  bony  arch  of  the  middle  third  of
he  nose  is  amputated  inducing  major  retraction  of  the  nasal
ucosa,  while  loss  of  the  height  of  the  cartilaginous  sep-
um  is  responsible  for  columellar  retrusion.  Tip  projection
s  decreased  and  the  nostrils  are  broader,  giving  a  short  nose
 patient  with  minimal  saddle  nose.
 patient  with  moderate  saddle  nose.
Saddle  nose:  Classiﬁcation  and  therapeutic  management  101
Figure  4  Description  of  the  extracorporeal  rhinoplasty  technique.  Endonasal  harvesting  of  the  entire  septum  and  modelling  of
the various  components  of  the  framework  (top  line).  Details  of  the  various  components,  which  are  then  assembled  (middle  line).
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sDiagram showing  the  position  of  the  framework  after  insertion
line).
appearance.  Functionally,  this  deformity  alters  the  internal
(due  to  collapse  of  septal  support)  and  external  nasal  valves
(due  to  lack  of  central  support,  the  nostrils  become  ﬂatter
and  wider)  (Fig.  3).
Treatment  protocol
Each  operation  is  performed  under  general  anaesthesia.  Car-
tilage  derived  from  multiple  origins  is  used  in  each  case:  sep-
tum,  concha,  rib.  Three  incisions  may  be  used:  endonasal,
external  and  sublabial,  although  this  last  approach  is  more
rarely  used  and  is  conﬁned  to  speciﬁc  indications.Stage  1:  minimal  saddle  nose
Minimal  saddle  nose  can  be  corrected  by  restoring  satisfac-
tory  septal  height.  As  sufﬁcient  septal  material  is  available
S
I
e
t the  role  of  spreader  grafts  and  tip  modelling  grafts  (bottom
n  this  case,  we  prefer  extracorporeal  rhinoplasty  with  exci-
ion  of  the  nasal  septum  and  constitution  of  a cartilaginous
ramework.  This  technique  has  already  been  published  in  the
ontext  of  management  of  crooked  nose  [1],  which  remains
ts  main  indication,  but  it  is  also  adapted  to  these  mini-
al  stages  of  saddle  nose.  It  is  able  to  correct  the  defect
f  sagittal  projection  and  restores  a  harmonious  and  regu-
ar  dorsum.  Spreader  grafts  associated  with  this  rhinoplasty
elp  to  restore  a  harmonious  appearance  of  the  middle  third
f  the  nose  and  correct  the  defect  of  the  internal  nasal
alve.  The  base  of  the  nose  is  tightened  by  means  of  the
agittal  support  of  the  cartilaginous  framework  (Fig.  4).tage  2:  moderate  saddle  nose
n  moderate  saddle  nose,  a  linear  proﬁle  cannot  be  restored
xclusively  by  using  the  often  limited  septal  cartilage.  We
herefore  prefer  to  use  conchal  cartilage,  which  is  harvested
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Figure  5  Description  of  the  multilayer  conchal  graft,  top  view
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lmost  entirely  via  an  anterior  approach.  The  harvested
onchal  cartilage  is  used  to  create  tailored  grafts  with  an
nverted  U  shape  that  can  be  placed  on  top  of  each  other,  like
oof  tiles  or  Russian  dolls,  according  to  the  desired  length
nd  height.  These  grafts  are  always  inserted  via  an  exter-
al  approach  and  are  sutured  to  avoid  any  displacement  and
econdary  deformity.  When  saddle  nose  deformity  is  associ-
ted  with  decreased  tip  projection  and/or  modiﬁcation  of
ip  rotation,  this  procedure  is  completed  by  placement  of
 columellar  support  that  can  be  included  in  the  previously
escribed  cartilaginous  framework,  as  a  simple  augmenta-
ion  effect  on  the  dorsum  does  not  resolve  the  deﬁcient
upport  of  the  base  of  the  nose  characterized  by  splayed
ostrils,  poor  tip  projection  and  a  short  columella  (Fig.  5).
tage  3:  major  saddle  nose
ajor  saddle  nose  is  observed  less  frequently  and  is  sec-
ndary  to  major  trauma  or  malformative  syndromes  such  as
inder’s  syndrome.  This  deformity  requires  a  major  recons-
ructive  procedure  using  a  sufﬁcient  quantity  of  robust
aterial.  Costal  cartilage  meets  all  of  these  criteria.  It  is
arvested  from  the  7th,  8th  and  possibly  the  9th  ribs  depend-
ng  on  the  quantity  of  material  required.  These  costal  grafts
re  modelled  to  reconstitute  the  L-shaped  frame  of  the  dor-
um.  The  prefabricated  graft  is  generally  inserted  via  an
ndonasal  or  sublabial  approach,  depending  on  the  severity
f  skin  retraction.  An  external  approach  is  not  suitable  in
his  indication,  as  it  could  induce  excessive  skin  traction  or
isunion  of  the  columellar  incision.  Nose  contour  improve-
ent  procedures  can  be  associated,  but  are  often  difﬁcult
ue  to  the  characteristic  mucocutaneous  retraction  of  these
hort,  constricted  noses  (Fig.  6).esults
his  series  of  25  cases  comprised  18  women  and  7  men
ith  a  mean  age  of  41  years.  The  causes  of  saddle
t
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Figure  6  Photos  of  costal  cartilage  grafts  with  design  of  a  mtop left),  bottom  view  (top  right)  and  lateral  view  (bottom).
ose,  in  decreasing  order  of  frequency,  were:  surgical
14  cases,  56%),  traumatic  (7  cases,  28%)  and  malforma-
ive  corresponding  to  Binder’s  syndrome,  a  developmental
bnormality  of  the  anterior  part  of  the  maxilla  and  nasal
omplex  (3  cases,  12%)  and  one  case  of  auto-immune  disease
4%).
ortise  and  tenon  system  (left)  and  after  assembly  (right).
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Table  1  Results  of  our  study  indicating  the  number  of  cases,  the  surgical  procedure  and  the  surgical  approach  used  for  each
stage of  saddle  nose.
Number  of  cases  Operative  procedure  Incision
Minimal  saddle  nose  3  cases:  2  women,  1  man  Framework  (3)  Endonasal  (3)
Moderate saddle  nose  17  cases:  11  women,  6
men
Conchal  cartilage  graft
(17)
External  (17)
Major saddle  nose  5  cases:  4  women,  1  man  Costal  cartilage  graft  (5)  Endonasal  (3)
Sublabial  (2)
Total 25 cases:  17  women,  8
men
25  cases 25  cases:  external  (17),
endonasal  (6),  sublabial
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dThree  cases  of  minimal  saddle  nose,  17  cases  of  mod-
erate  saddle  nose  and  5  cases  of  major  saddle  nose  were
identiﬁed.  Each  stage  corresponds  to  a  speciﬁc  treatment,
as  described  above.  Grafts  were  harvested  from  the  septum
in  3  cases,  conchal  cartilage  in  17  cases  and  costal  carti-
lage  in  5  cases,  corresponding  to  the  3  stages.  The  surgical
approach  was  external  in  17  cases,  endonasal  in  6  cases  and
sublabial  in  2  cases.  In  10  cases  of  minimal  saddle  nose,  a
columellar  support  was  used  to  correct  the  deﬁcient  tip.  No
cases  required  surgical  revision  for  mobilization  or  defor-
mity  of  the  graft  or  because  of  patient  dissatisfaction.  All
results  are  described  in  Table  1.
Clinical  cases
Stage  1:  moderate  saddle  nose
This  23-year-old  woman  presented  with  post-traumatic
minimal  saddle  nose.  Analysis  of  the  proﬁle  revealed  a
depression  above  the  supratip  with  moderate  retraction  of
the  base  of  the  columella.  The  impression  of  ﬂattening  of
the  nose  when  viewed  from  the  front  was  only  moderate.
Viewed  from  below,  the  nostrils  had  a  splayed  appearance
(Fig.  7).
The  extracorporeal  rhinoplasty  technique  with  creation
of  a  cartilaginous  framework  allowed  correction  of  the
depression  observed  on  the  lateral  view  and  re-tightening
of  the  base  of  the  nose.  The  depression  of  the  middle  third
of  the  nose  was  corrected  on  the  frontal  view.  Tightening
of  the  columella  allowed  correction  of  the  splayed  nostrils
when  viewed  from  below.
Stage  2:  moderate  saddle  nose
This  55-year-old  woman  presented  with  moderate  saddle
nose  following  primary  rhinoplasty  due  to  excessive  reduc-
tion  of  the  dorsum.  On  the  frontal  view,  she  presented
an  inverted  V  appearance  of  the  middle  third  of  the  nose
with  interruption  of  Sheen’s  lines.  On  the  lateral  view,  she
presented  loss  of  projection  over  the  entire  length  of  the
dorsum  with  no  major  deformity  of  the  tip,  resulting  in
a  satisfactory  appearance  when  viewed  from  below.  The
nasofrontal  angle  was  abnormally  small  (Fig.  8).
This  patient  was  treated  by  external  rhinoplasty  with
placement  of  a  multilayer  conchal  cartilage  graft.  One
concha  was  sufﬁcient  for  this  procedure.  No  tip  proce-
dure  was  performed  due  to  the  normal  tip  projection  and
placement  of  a  columellar  support  was  unnecessary.  The
b
a
f
i(2)
ostoperative  result  at  6  months  showed  restoration  of  a
egular  dorsum  and  aesthetic  Sheen’s  lines  on  the  frontal
iew.  The  lateral  view  showed  correction  of  the  depression
ith  redeﬁnition  of  a  correctly  situated  radix  and  a satisfac-
ory  nasofrontal  angle.
tage  3:  major  saddle  nose
his  32-year-old  man  presented  major  saddle  nose  of  auto-
mmune  origin.  Almost  complete  amputation  of  the  middle
nd  superior  thirds  of  the  nose  gave  the  impression  of  a  short
ose,  accentuated  by  decreased  projection  and  cephalic
otation  of  the  tip  (Fig.  9).
This  patient  was  treated  by  costal  cartilage  graft  recon-
truction  to  redeﬁne  the  height  and  projection  of  the  nose.
his  procedure  was  performed  via  an  endonasal  approach
ue  to  the  moderate  mucocutaneous  retraction.
This  child  presented  Binder’s  syndrome,  responsible  for
n  anomaly  of  anterior  development  of  the  maxilla  and  nasal
omplex.  On  the  frontal  view,  the  nose  was  effaced  with
lmost  absent  middle  and  superior  thirds  of  the  nose  with  a
at  tip  and  broad  nostrils.  The  lateral  view  revealed  a  short
ose  with  a  very  short  septum  (Fig.  10).
Placement  of  a  costal  cartilage  graft  via  a sublabial
pproach  restored  satisfactory  sagittal  height,  corrected  the
nsufﬁcient  tip  projection  and  allowed  redeﬁnition  of  the
ip.  On  the  lateral  view,  the  aesthetic  dorsal  lines  of  the
ose  were  clearly  visible  and  the  nostrils  were  smaller  and
ess  ﬂattened.
iscussion
orrection  of  saddle  nose  constitutes  one  of  the  most  con-
roversial  aspects  of  rhinoplasty.  Many  authors,  such  as
heen,  Tardy,  Gunter  or  Daniel  [2—5],  have  already  pub-
ished  reference  studies  on  this  subject.  The  present  study
oes  not  claim  to  be  innovative,  but  was  designed  to
escribe  adapted  therapeutic  management  based  on  a  spe-
iﬁc  anatomical  and  functional  analysis.
The  ﬁrst  element  of  discussion  concerns  the  reconstruc-
ion  materials  used  to  correct  saddle  nose.  We  use  cartilage
erived  from  various  sites  depending  on  the  shape  and  num-
er  of  grafts  required:  septum,  concha  or  rib,  as  cartilage  is
n  easily  harvested  material  that  can  be  easily  modelled  to
orm  ﬁne,  anatomical  grafts  to  correct  superﬁcial  irregular-
ties,  or  very  large  grafts  to  ﬁll  large  defects.
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iFigure  7  Preoperative  (left  column)  and  postope
We  use  the  extracorporeal  rhinoplasty  technique  with  the
esign  of  a  cartilaginous  framework  to  treat  minimal  saddle
ose.  The  original  indication  for  this  technique  was  crooked
ose,  but  we  have  found  that  it  provides  satisfactory  results
or  this  type  of  saddle  nose.  Most  authors,  such  as  Daniel,
refer  to  use  a  septal  graft  to  treat  minimal  saddle  nose,
ith  good  results.  However,  saddle  nose  is  rarely  an  isolated
eformity,  as  conﬁrmed  by  our  series,  and  our  technique
llows  correction  of  certain  associated  septal  abnormalities
nd  can  also  be  used  to  correct  retractions  of  the  base  of
he  columella.
The  majority  of  cases  in  this  series  presented  a  moder-
te  stage  of  saddle  nose,  responsible  for  aesthetic  as  well  as
unctional  complaints.  External  surgery  appears  to  be  essen-
ial,  as  it  allows  a  better  analysis  and  precise  correction
f  the  deformities.  This  stage  is  associated  with  an  insufﬁ-
ient  quantity  of  septal  material  that  often  cannot  be  used
or  grafts.  The  frequently  associated  mucosal  retractions
ake  septal  harvesting  more  complex  and  with  a  risk  of
eptal  perforation.  Conchal  cartilage  appears  to  be  more
uitable.  It  can  be  easily  harvested,  preferably  via  a  sim-
le  anterior  approach  with  a  minimal  scar.  Almost  all  of
he  concha  can  be  harvested  without  incurring  any  aesthetic
r  functional  sequelae.  Modelling  of  single  or  multilayered
rafts  was  sufﬁcient  in  our  study  to  restore  satisfactory  pro-
ection  of  the  dorsum,  thereby  avoiding  the  need  for  the
ore  complex  costal  cartilage  harvesting  procedure.  The
i
n
re  (right  column)  frontal,  lateral  and  basal  views.
C-F  technique  (Diced  Cartilage  wrapped  in  deep  tempo-
al  Fascia)  described  by  Daniel  [6,7]  consists  of  creating  a
omposite  graft  of  diced  cartilage  wrapped  in  a  sheet  of
eep  temporal  fascia.  It  is  particularly  adapted  to  this  type
f  saddle  nose  when  the  available  cartilaginous  material
annot  be  used.  This  technique  was  not  used  in  the  present
eries,  as  good  quality  cartilaginous  material  was  available
n  every  case.  Conchal  cartilage  can  also  be  used  to  correct
efects  of  tip  projection  or  rotation  by  designing  a  columel-
ar  support  or  other  grafts  designed  to  correct  the  shape  of
he  tip.
In  the  case  of  major  saddle  nose  deformities,  requir-
ng  a  considerable  volume  of  graft  material,  bone  grafts
erived  from  the  skull  or  iliac  crest  are  classically  used  [8].
ostal  cartilage  graft  can  also  be  used  to  treat  major  sad-
le  nose,  despite  its  reputation  for  a  tendency  to  resorption
nd  deformity  over  time.  The  study  by  Toriumi  [9]  on  the
se  of  concentric  grafts  rather  than  eccentric  grafts  or  the
tudy  by  Gunter  [10]  on  the  need  for  internal  stabilization
f  grafts  by  Kirschner  wire  did  not  demonstrate  this  ten-
ency.  No  cases  of  secondary  displacement  of  costal  graft  or
arked  resorption  requiring  surgical  revision  were  observed
n  this  relatively  small  series.
The  use  of  synthetic  or  homologous  cadavre  grafts
s  rejected  by  most  teams  for  the  treatment  of  saddle
ose,  as  many  cases  of  extrusion  and  infection  have  been
eported.
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Figure  8  Preoperative  (left  column)  and  postoperative  (right  column)  frontal,  lateral  and  basal  views.
Figure  9  Preoperative  (left  column)  and  postoperative  (right  column)  lateral  views.
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[10] Gunter JP, Clark CP, Friedman RM. Internal stabilization ofFigure  10  Preoperative  (left  column)  and  pos
onclusion
addle  nose  is  a  classical  but  difﬁcult  problem  in  nasal  recon-
truction,  requiring  detailed  analysis  of  the  clinical  signs
n  order  to  identify  all  of  the  deformities.  The  treatment
trategy  proposed  here  is  based  on  a  classiﬁcation  that  is
esigned  to  be  as  practical  as  possible  and  which  allows  pro-
ressive  and  adapted  therapeutic  management.  The  results
btained  support  our  belief  that  correction  of  saddle  nose
ust  be  adapted  to  the  severity  of  each  case  rather  than
sing  a  single  technique  for  all  cases.
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